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Artic 
(DU PONT METHYL CHLORIDE) FO be DE PE AY DABLE 
SERVICE WORK 


Low in both moisture and acid contents. Artic 
assures freedom from corrosion worries and enables 
service engineers to build a satisfied, steady trade. 
Artic has been in use for 15 years. Proven satis- 
factory in a great many automatic units for 
commercial, household and air refrigeration. Now 
available for service work from stock points in 
all parts of the country. 


Write for new “‘ARTIC Service Manual’’ 


E. 1. DU PONT DE NEMOURS & COMPANY, INC. 
THE R. & H. CHEMICALS DEPT. WILMINGTON, DEL. 





“Do As Machine Builders Do—Use ARTIC” 





BAKER REFRIGERATION 


Baker Specializes in All Types of 
REFRIGERATION and AIR CONDITIONING 


For thirty years Baker has been recognized as a leader in the manufacture, engineering, and 
installation of refrigerating equipment. Precision built and designed for long life and oper- 
ating economy, Baker’s complete line includes: 
COMPRESSORS (Freon, BAUDELOT TYPE COOLERS COOLING TOWERS 
— and Am- HORIZONTAL MULTI-UNIT SPRAY PONDS 
monia CONDENSERS FORCED DRAFT COOLING 
Comes | AUTOMATIC ,rmosPHERIG CONDEN- UNITS 
SHELL AND TUBE CON- SERS (All Types) COOLING COILS (All Types) 
DENSERS (Vertical and AUTOMATIC CONTROL and VALVES AND FITTINGS (Ali 
Horizontal Types) Accessories Sizes) 
Baker Sales and Service in Principal Cities 
Quick service on a national scale is available for your needs through Baker’s sales and en- 
gineering staff at these points: 
Albuquerque Denver Los Angeles Pittsburgh Salt Lake City 
Baltimore Des Moines Minneapolis Rochester Se. Norwalk, Conn. 
Boston Ft. Worth New York City 


San Antonio Tulsa 
Chicago Kansas City Oakland Seattie Washington, D. C. 
Dallas Little Rock Oklahoma City St. Louis 
BAKER ICE MACHINE CO.., Inc., 1591 Evans St., Omaha, Neb. 
FACTORIES: 
OMAHA FT. WORTH LOS ANGELES SEATTLE 
CENTRAL SALES: Chicago EASTERN SALES: 102 Fifth Ave., New York 





ATTRACTIVE DEALER FRANCHISES AVAILABLE ° WRITE FOR DETAILS 
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ousehold 


FOURTH 


EDITION 
700 PAGES 
270 IIlustrations 


Refrigeration 


by 


H. B. Hull 


A book every serviceman, 
salesman, and designer of 
household refrigerators, 
should have for ready reference 





This New Edition Affords a Thorough 


and Practical Treatment of 


Refrigeration Principles, Units and Theory. 


Food and Refrigeration—The results of many 
years of laboratory testing by one of the 
leading authorities on this subject. 


Domestic eens — Saale tempera- 
tures, air circulation, humidity tests. 


Refrigerants — Complete tables of properties 
and Sa. including information 
concerning the gases lately introduced 

by several of the leading manufacturers. 


Thermodynamics—The nite and appli- 
cations of the science of thermodynamics and 
physical chemistry to refrigeration. Explana- 
tion of various cycles. 


Heat Seanentnten—the fundamental laws re- 
garding the transmission of heat and the ap- 
plication of these laws to refrigerator con- 
struction and the design of con rs, evap- 
orators and other heat transfer apparatus. 

Absorption ap gee Units—Principles and 
construction of household refrigerating units 
of the absorption type, including the recent 
developments in air cooling and use of solid 
absorbents. 


Compression Type Refrigerating Systems — 
Specific data covering modern practice for 
designing the various units comprising house- 
hold refrigerating systems. Detailed de- 
scriptions of the principles and operation 
of the many types of 
valves, controls and accessories as used by 
manufacturers of this equipment at the pres- 
ent time. Complete descriptions with photo- 
graphs and construction details of the re- 
frigerating systems, compressors and cabinets 
of the leading concerns in this industry. 


be * pas Code Requirements—The method 
oe = has lately been stand- 
PF “und require: 





eq ments are of in- 
creasing kA, This edition contains 
full information on these subjects. 

Alr Conditioning—The fundamentals of air 
conditioning and the application of these 
principles to the office, residence and com- 
mercial establishment. Complete design data 
concerning unit conditioners. 

Commercial tye | Systems— Practical 
information ——e } 

gerat’ 


ments. latest methods of cooling cases, 
counters and cold storage rooms. 
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New 1935 Models Make 
Their Bow 


Refrigerator Manufacturers Anticipate Another Record Year, Refinements, 
Rather Than Radical Mechanical Changes Feature the 1935 Lines. 


Se co 


IMILAR to the automobile builder, the 

refrigerator manufacturer formally pre- 
sents the new 1985 refrigerators first to his 
distributors and sales organizations, and 
then through formal showings in dealers’ dis- 
play rooms. 

This year’s models, as in the past few 
years, emphasize new styling. With the 
public becoming more and more air-minded, 
streamlining is the style trend in many of 
the models. 

Refinements in mechanical construction, 
of course, have been made, but on the whole, 
no radical mechanical changes have been 
made. 

Additional conveniences for the house- 
wife such as extra shelf space, freezing com- 
partments and more storage space through 
the use of shelving and appliances on doors, 
have been adopted by most manufacturers. 


Atwater-Kent Refrigerator 


This refrigerator is made in four cabinet 
ses ranging from 4.819 to 7.13 net cubic 
foot of storage space. Methyl chloride is 
the refrigerant and the same size compressor 
ilistrated on page 4 is used in all models, 
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and according to the manufacturer, tests 
have proved that this unit is capable of cyc- 
ling at 130° temperature. It has an opposed 
thrust type of bearing with diaphragm seal. 
It has’ a twelve point temperature selector, 
plus a special “light duty position for vaca- 
tion times.” 


Fairbanks-Morse Conservador Refrigerator 

The Fairbanks-Morse Conservador derives 
its name from a patented feature, consist- 
ing of an inner door which offers additional 
storage space without the necessity of open- 
ing the inner compartment of the refrigera- 
tor. The compressor has life-time lubrica- 
tion. It is made in four models, ranging 
from 4.14 to 8.01 net cubic foot of storage 
space. 


Crosley “Table Model” Shelvadors 

Among the outstanding new developments 
introduced by Crosley at the mid-winter 
meeting of Crosley distributors held in Cin- 
cinnati early in January were the two “table 
type” Shelvador electric refrigerators that 
replace the old-type, open-top “chest mod- 
els.” Of two and three cubic feet storage 
capacity, respectively, their usable capacity 
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SEE DESCRIPTION ON PAGE OPPOSITE 
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jg increased by approximately 50 per cent 
by the Shelvador feature.. 

“Another new feature in these models is 
that both are equipped with a new type 
yotary compressor developed by Crosley 
@gineers. “It has all the advantages of a 
hermetically sealed unit, with the added ad- 
vantage that it can be serviced as readily 
as a belt-driven unit,” said Powel Crosley, 
Jr, president, Crosley Radio Corporation. 
*Rotor with eccentric impeller and blade 
are the only moving parts. The liquid used 
ig Thermon which is non-irritant, non-inflam- 
mable, non-corrosive and odorless. Op- 
erating with a partial vacuum, there is no 
leakage. Thermon will not break down and 
will maintain its efficiency indefinitely. It 
mixes with lubricating oil, thus insuring long 
life, and is approved by Underwriters’ Lab- 
oratories. 

“Greatly reduced tolerances feature the 
gonstruction of the Crosley rotary compres- 
sor. Special machines had to be devised to 
insure tolerances of about one-tenth of 
those ordinarily prevailing. Micrometers 





PICTURES ILLUSTRATED ON 
OPPOSITE PAGE 

Top. Refrigerating unit of the new Atwater 
Kent refrigerators which are just being introduced 
to the trade. 

Lower. The three working parts of the new 
Crosley. No. 1—The eccentric or rotor shaft. The 
motor rotor is ted p ly on the hard- 
eed steel eccentric. After mounting the rotor to 
the eccentric, this assembly is accurately counter- 
balanced, as lack of balance of the parts would 
be the only possible cause for vibration in the en- 





. 2—The Impell The impeller, like the 
blade, is held to the extremely fine limits of one 





10-thousandth of an inch in manufacturing. After 
the impellers are machined to these limits, they 
ae first inspected for tool marks and burrs and 
for any tiny defects that might be apparent in their 
sides or ends. They are given a three way test 
for concentricity, bore and squareness. This means 
that the outside must be round, that the hole must 
be round and exactly at right angles to the sides, 
@ to the faces and that it must be exactly in the 
center. 
No. 3—The Blade. This is the small rectangular 
thaped block that separates the high pressure from 
the low pressure within the compressor. The blade 
must be manufactured very accurately to work freely 
a seal betw low and high pressure. 
the advantages of a hermetically sealed unit, 
th the added advantage that it can be serviced as 
Wadily as a belt-driven unit. Rotor with eccentric 
impeller and blade are the only moving parts. 
efficient—virtually sound-free. The liquid 
ted is Th irritant, non-toxic, non-in- 
flammable, non-corrosive, odorless. Operates under 
pattial vacuum in coils. 
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will only measure a part accurately to with- 
in one-thousandth of an inch and are useless 
in the manufacture of Crosley rotary com- 
pressors with tolerances held within less 
than two 10-thousandths of an inch. These 
are the closest tolerances yet developed and 
cannot be approximated by individual opera- 
tions in the finest model-making shops. 

“To help visualize such small tolerances, 
an ordinary sheet of newspaper is two thou- 
sandths of an inch thick. The spaces be- 
tween any two of the three moving parts 
of the Crosley rotary compressor are less 
than one-tenth the thickness of a piece of 
newspaper. 

“These compressors are assembled in air- 
conditioned rooms which not only exclude 
all dust, but hold the moisture content of 
the air below the dew point to prevent any 
condensation on the parts which might cause 
corrosion.” 


Kelvinator Announces 18 New Models 


Refinement rather than radical change is 
the claim of the manufacturers of the 1985 
Kelvinator refrigerators. The eighteen mod- 
els are included in four groups—“K,” “P,” 
“D,” and “SD” lines. The “K” line ranges 
in capacity from 4.25 to 7.60 cubic feet. The 
“Pp” line comprising three refrigerators, 
ranges in size from 5.41 to 7.60 cubic feet. 
The “D” line ranges in size from 5.18 to 8.78 
cubic feet. The “SD,” or super deluxe 
group comprises six models, ranging in size 
from 6.58 to 28.32 cubic feet. 


Sparton Compressor 


The new Sparton includes an antifrost 
electric clock, which will automatically de- 
frost the unit, and is built in the top of 
the cabinet. It is set with two little knobs 
which appear on each side of the clock. 

This year’s compressor is a change from 
the direct drive, which formerly was located 
in the top, and is now the conventional 
reciprocating belt driven machine with the 
unit placed in the bottom. One of the im- 
portant reasons for the change, according 
to Sparton officials, is that the new designs 
permit field servicing by independent serv- 
ice companies. 

Mr. Harley Wall of the Refrigerator De- 
partment explained that the change was a 
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matter of service convenience; that in 1932, 
Sparton adopted a type of compressor which 
prevented any field service work, but where 
service was required, the compressor had to 
be exchanged. However, during the past 
two years, there has been a decided trend 
towards the adoption of the conventional 
type of compressor that would permit field 
servicing, and that this change was made 
because of the efficient service that could 
be secured from experienced refrigeration 
service organizations throughout the coun- 
try. Previous to this change, Sparton had 
sensed the attitude of service men, and in 
1934 had placed valves on their compressors, 
so that it was possible to do some servicing 
work, although to repair the compressor re- 
quired the unit to be returned to the factory 
for overhauling, and in the meantime, a 
spare unit had to be installed during this 
factory servicing. The effect of placing the 
service valve on the 1934 models was care- 
fully watched, and as a consequence, the 
adoption of the new conventional compres- 
sor. 

The 1935 Sparton has forced speed lubri- 
cation, built-in oil separators, diamond bored 
and bearing sized cylinders, connecting rod 
and eccentric, lapped-in piston (no rings), 
guided bellow type seal, positive suction and 
discharge valves of Swedish steel, and noise- 
less fan. The dry expansion system as pre- 
viously used, has been adopted for 1985 
models. 


Electrolux 


Electrolux changes; of course, have been 
principally in their styling, and the entire 
Electrolux line is also designed so that kero- 
sene can be substituted for gas, so that where 
gas is not available, such as on farms, vil- 
lages, suburban homes, summer cottages, 
mountain lodges, roadside stands and other 
locations, the Electrolux can be used. 


Stewart-Warner Compressor 

Stewart-Warner’s compressor this year 
will be a single cylinder, but according to 
the manufacturer, is no radical change from 
the twin-cylinder of last year. 

Norge Compressor 

Some refinements have been made in the 

Norge design this year, and mechanical 
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changes include an inertia pulley on the 
motor shaft, which tends to slow down the 
initial starting and to eliminate any light 
flickering. The motor is also mounted some- 
what differently from last year’s model. The 
motor pivot is placed at one side nearer the 
compressor, which is designed to make the 
pulley tighter by the motor’s own torque 
when the compressor starts. Lessening noise 
has also received consideration, such as 
caused by the motor starting switch and 
two double blade springs have been placed 
in the compressor to minimize noise of blade, 
The Leonard Refrigerator 

Its lowest-priced classifications incerpo- 
rating a host of deluxe features and its 
higher-priced groups generously refined, 
Leonard Refrigerator Co. has announced the 
12 new models that comprise its 1935 line. 

Six porcelain and six lacquer-finished 
models are included. Food storage capaci- 
ties, which are indicated by the figures in 
the model designations, range from 10.59 
cu. ft. in the PD1059 to 4.25 cu. ft. in the 
LA “leader” cabinet. 

A model confidently expected to account 
for a large number of 1935 Leonard sales is 
the LD553. This model is lacquer-finished 
with important deluxe features. It has im- 
proved leg and base construction and a rede- 
signed machine compartment. 

Additional ice capacity is found in the 
1985 SP600 and SL600. Construction fea- 
tures and dimensions of these models are 
identical, with the exception that the SP600 
has a porcelain exterior and the SL is lac- 
quer-finished. The four-tray cooling unit 
produces nine pounds of ice—84 cubes. The 
same ice capacity exists in the larger SL721, 
a lacquer-finished model. Like the PD and 
LD lines, each of these three Leonards has 
a refrigerated shelf in the cooling unit. 


Gibson Refrigerator 


One of the principal changes in the Gib- 
son this year is the “Freez’r-shelf,” or flat 


evaporator. The “Freez’r-shelf” extends 
all the way across the width of the cabinet 
interior at the top. 

The cube capacity has been increased— 
the smallest model in the new line freezing 
eleven pounds at one freezing, and the 
largest model, fifteen pounds. 
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The Uses of the Constant Pressure 


and Check Valves 


Constant Pressure Valves maintain desired Pressures in the Evaporator within a 


By JOE ASKIN * 


Few Ounces. 


Check Valves assure Positive one Way Flow of the Refrigerant 


a 


HE constant pressure valve and check 

valve are coming into more general use 
as the development of refrigeration con- 
tinues. The owner of a refrigerated walk-in 
cooler, for instance, can see no reason why 
the compressor down in his basement should 
not operate another bit of refrigeration 
equipment. He knows that the machine in 
his basement is not running all of the time— 
that it has reserve capacity, and when he is 
ready for other equipment he wants to use 
this same compressor if possible. He likes 
the idea of a central power plant similar to 
his central steam plant (the furnace), which 
is used to heat all of his rooms. He wants 
to save money on the installation, and so he 
asks for an estimate on the contemplated 
change, without appreciating fully the diffi- 
culties which the service engineer may en- 
counter in making the changeover. 

It is to simplify and aid installation such 
as these that the Constant Pressure Valve, 
Two-Temperature Valve and Check Valve 
were developed. 

The valves are not only used in changing 
over old equipment, but also in new multiple 
installations as well as for many special uses 
mentioned below. 

Many service men and installation men use 
these valves if for no other reason than as 
insurance against “something going wrong,” 
thus reducing the number of service calls. 
For example, you may use a check valve be- 
tween the discharge shut-off valve of the 
compressor and the condenser. This is illus- 
trated in Fig. 1. This has been done as in- 
surance against the compressor discharge 
valves leaking, which would ordinarily cause 
short-cycling. To make this installation 
Would require that a shut-off valve be placed 


*Chief Engineer Refrigeration Division, Fed- 


ig- Co. 
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on the receiver near the outlet from the con- 
denser or that the refrigerant be removed 
from the condensing unit. 

Another special use is to place a Constant 
Pressure Valve at the outlet of the evapora- 
tor on a single coil system. This again is 
done for the sake of insuring the job against 
“something going wrong,” such as a change 
in pressure control setting. This valve is 


CONSTANT PRESSURE VALVE 


placed in the system at extra expense for a 
single unit installation and yet many service 
men are recommending this whenever per- 
manency is of greater importance than first 
cost. 

And now for some of the more general 
uses of these valves: 

Figure 2 shows a beer or water coil im- 
mersed in a sweet water bath. A Constant 
Pressure Valve will maintain a constant 
thickness of ice around the coils. It is easy 
to change the setting of this valve to take 
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care of changes due to the weather, the load 
on the system, or any other changes which 
may affect the amount of ice stored around 
the coils. This beer coil installation may be 
connected in multiple with an ice cream cabi- 
net. The ice cream cabinet, being at a lower 
temperature, operates on a cycle depending 
upon the setting of the pressure control—for 
example, with methyl chloride refrigerant the 
setting would be zero lbs. cut-out and 6 Ibs. 


CHECK VALVE 


LAARAGAAA ALA 





FIGURE 1 


cut-in. The sweet water bath beer cooler 
would be taken care of by setting the Snap 
Action Valve to snap open at 19 lbs., and 
snap shut at 11 lbs. If a Constant Pressure 
Valve were used it would be set at 15 lbs. 
gage—maintaining a constant pressure at all 
times. Should a greater amount of ice stor- 
age around the coils be desired, a twist of the 
adjustment screw to give a slightly lower 
back pressure would give the desired result. 
Figure 8 shows a multiple hook-up composed 
of four different types of coils connected to 
the same compressor and maintaining four 
different temperature conditions. 
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(1) 
TWO - TEMPERATURE wes 


The check valve is installed on the suction 
side in order to keep the high temperature 
gas from blowing through the Constant Pres- 
sure Valve or Two-Temperature Valve and 
entering the low temperature (and low pres- 
sure) coil. A Check Valve should be in- 
stalled at the outlet of the low temperature 
evaporators and a Two-Temperature Valve 
or Constant Pressure Valve at the outlet of 
the higher temperature evaporators. In other 
words, a check valve should be omitted from 
the highest temperature lowside, placing 
check valves at the outlet of all other low- 
sides and a Two-Temperature Valve or Con- 
stant Pressure Valve should be omitted from 
the lowest temperature lowside and placed 
at the outlet of all of the other lowsides. 

Figure 4 shows another typical installation 
of these valves. 


THERMOSTATIC 
VALVE 


SWEET WATER BATH 


FIGURE 2 


Several multiple hook-up combinations in 
common use are as follows: 

1. Beer coil, refrigerator, and ice cube 
maker. 
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FIGURE 3 
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2. Sweet water bath, soda fountain and 
ice cream cabinet. 

8. Walk-in cooler, show case and butter 
chest. 

4. Milk cooler, aerator and walk-in cooler. 

5. Milk storage room and ice cream 
hardening room. 





CONSTANT 
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VALVE 


6. Forcedraft unit cooler and sweet water 
bath used for cooling beer. 

7. Back bar coil and sweet water bath 
beer cooler. 

8. Beer coil and forcedraft unit cooler. 

9. Beer coil and non-frost evaporator. 

10. Beer coil and ice cube maker. 





FRIGIDAIRE SERVICE 

MANAGERS HOLD ANNUAL 

CONVENTION 

IXTY district installation and service 

managers of Frigidaire Corporation held 
their annual convention in Dayton, Wednes- 
day to Saturday inclusive, January 16 to 
19. The sessions were held at the Miami 
and Biltmore Hotels, and the Wednesday 
session was a joint meeting with the dis- 
tributing organization heads, which included 
adress rehearsal of the 1935 Frigidaire con- 
vention for salesmen and dealers. 

All sections of the United States were rep- 
resented, and the service managers attend- 
ing have jurisdiction over the installation 
and service operations involving all of Frig- 
idaire household and commercial refrigerat- 
ing equipment and air conditioning systems 
and units. 

Mr. Roy E. Smithson, National Installa- 
tion and Service Manager, presided, and the 
Speakers and those leading the discussions in- 
cluded V. A. Hetzel, Assistant Installation 
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ROY E. SMITHSON Vv. A. HETZE 

and Service Manager; V. G. Vandoren, As- 
sistant Commercial Division Manager; D. 
K. Banker, Resident Comptroller and As- 
sistant Secretary; F. L. Meacham, Manager, 
Materials and Process Engineering Division; 
W. T. Barth, H. J. Wildenhaus, A. C. 
Donovan, W. V. Richards, H. J. Miller, H. 
A. Beck, H. E. Schreiber, R. K. Eley, Lon 
Cooper, P. V. Sprout, N. Potter, A. A. 
Kucher, M. G. Ellis, D. B. Rhinehart, V. G. 
Bookout, D. P. Wiesner, G. F. Weiher. 
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BOX 


Readers are invited to send their problems 
ining to the servicing of household 

> econ and small commercial refrigerating 

equipment as well as oil burners to “The 

Question Box” which will be answered by 
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HE following q i b d to this de- 
partment are answered by Mr. George H. 
Clark, chairman National Educational and Ex- 
amining Board, Refrigeration Service Engineers So- 
ciety. 
Have any readers other opinions regarding the 
problems involved. Send them to the Editor. 





Question 59. On the following problem I 
would like to have all of the formulas and 
problems, if possible worked out. 

A compressor with a 144” bore, a 1%” 
stroke, using methyl, with 350 r.p.m., evap- 
orator temperature 5° F., head pressure 79 
Ibs., air cooled compressor, running 75% 
volumetric efficiency. 

(a) How many cubic inches are displaced 
per stroke? 

(b) How many cubic inches are displaced 
per minute? 

How much I.M.E. per 24 hours, figuring 
compressor runs 14 hours? 

Also would like to know what size motor 
it would take for this compressor if line loss 
is 80%. 

Answer: To avoid interpolation, we are 
changing the evaporation temperature to 3° 
F. and the condensing pressure to approxi- 
mately 85 lbs. gage pressure, corresponding 
to an 89° condensing temperature. 

The volume displaced per stroke of a com- 
pressor is equal to the area of the piston 
times the length of the stroke times the volu- 
metric efficiency. In the case given with a 
compressor having a 1% inch bore, a 1% 
inch stroke and 75% volumetric efficiency, the 
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volume displaced per stroke will be 3.14 (pi) 
times .752X1.5X.75, which is equal to 
1.985 cubic inches per, stroke. The number 
of cubic inches displaced per minute will be 
the number of cubic inches displaced per 
stroke times the number of strokes per min- 
ute, which in the case of a single cylinder 
compressor is the r.p.m. Thus the cubic 
inches displaced per minute at 350 r.p.m. is 
equal to 1.985 350, or is equal to 695 cubic 
inches per minute. 

To find the ice melting equivalent, we find 
next the cubic feet of refrigerant circulated 
per hour, which is done by multiplying the 
cubic inches displaced per minute by 60 min- 
utes per hour, divided by 1728 cubic inches 
per cubic foot, which gives us 24.1 cubic feet 
per hour. 

If we suppose the methyl chloride to be at 
20 lbs. absolute pressure and that it enters 
the compressor at a temperature of 60° F. 
(from Page 6 of Bulletin 3, Refrigeration 
Service Engineer’s Society Lecture Course), 
we find that at 20 lbs. absolute pressure and 
60° temperature, the volume per pound of 
methyl chloride is 5.38 cubic feet. This gives 
us 24.1 divided by 5.83, or 4.525 lbs. per hour 
of refrigerant circulating. If the vapor 
leaves the evaporator in the saturated con- 
dition at 20 lbs. absolute pressure, its heat 
content will be 195.0 B.t.u.’s per lb., as given 
on Page 6 of Bulletin 8. From Page 5, 
Bulletin 8, we find the heat content of the 
liquid entering the expansion valve at 80° is 
44.11. The difference, 195.0 — 44.11 equals 
150.9 B.t.u.’s per lb. as the refrigeration 
done. In 14 hours the machine will develop 
under these conditions 4.525 150.9 x l4+ 
144, which equals 66.4 pounds I.M.E. 

With respect to the motor size to be used 
in this machine, I would say that a 1/é6th 
h.p. motor should take care of this machine. 

I am not certain what you mean by a “line 
loss of 30%.” 

If you want to find the theoretical horse- 
power requirements of this machine, you can 
find the entropy and heat content of the sat- 
urated vapor at 20 lbs. absolute pressure. 
The entropy may be found to be .421 and the 
heat content 195.0 B.t.u.’s per lb. 

If we can find where the constant entropy 
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compression path of the refrigerant leaving 
the evaporator at 8° meets the super heat 
eurve at the condensing pressure, say 100 
lbs. absolute pressure, we find that the vapor 
Jeaving the compressor would leave at a tem- 
perature of approximately 160°. This heat 
content would be 227.2 B.t.u.’s per lb. The 
difference between 227.2 and 195.0 is 82.2 
B.tu.’s per lb. This represents the amount 
of energy which has been turned into heat in 
the compressor, and since 778 foot pounds of 
work is equivalent to 1 B.t.u., and since we 
have found that we did circulate 4.525 lbs. 
of refrigerant per hour, we will be not far 
off in stating that our theoretical h.p. re- 
quirement is equal to 4.525 32.2778 
$3,000 times 60, which is .05 h.p. 

In all probability we would not have a 
mechanical efficiency of more than 70% and 
a motor efficiency of more than 50%. Then 
if we divided .05, our theoretical h.p., by the 
two efficiencies, .7<.5, we get an actual 
horsepower requirement of approximately 
155 h.p. This is between 1/6th and 1/7th 
of 1 h.p. 

Question 60. (a) On Page 8 of the De- 
cember issue there is an article regarding 
the Welsbach refrigerator. How does the 
oil from the oil trap return to the crankcase 
without allowing an equalization of pressures 
momentarily? I would just like to know how 
it is constructed so as to allow the oil to pass 
from the high-side to the low-side. 

(b) Why does the liquid line enter the top 
and suction line leave the bottom of the 
direct expansion coil such as is advertised 
on Page 17 of the same issue by the Fedders 
Mfg. Co.? 

Answer: (a) The oil trap in the Wels- 
bach refrigerator is in the high pressure part 
of the compressor. The crankcase is also 
part of the high pressure part of the com- 
pressor, so that the oil trap serves its pur- 
pose in keeping the oil from passing into the 
condenser and circulating with the liquid re- 
frigerant. Some oil actually does circulate 
with the refrigerant through the condensing 
gil, the receiver and the expansion valve, 
into the low side of the system. The suction 
line from the evaporator returns the oil to 
the suction side of the compressor. The com- 
pressor is made up of two horizontal cylin- 
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ders, and two pistons, which are built in one 
piece and moved back and forth by means of 
a sliding block arrangement. The pistons 
have no valves in them. The end of each 
cylinder contains a suction check valve which 
receives vapor from the suction line and a 
discharge valve which discharges the high 
pressure vapor into the crankcase of the com- 
pressor through a passageway in the cylinder 
casting. The compressor seal seals the high 
pressure vapor in the crankcase from the 
atmosphere. 

(b) With the liquid entering the top of 
the coil and the vapor leaving the bottom, 
the warmest air comes into contact with the 
coldest coil surface. The air passing over the 
coil is thus dehydrated at the top of the coil, 
which causes the top of the coil to frost but 
the bottom does not frost. 

During the off period the warm air soon 
defrosts the top part of the coil, which causes 
quicker defrosting than when the refrigerant 
flow through the coil is reversed. When the 
liquid enters the bottom of the coil it lays in 
the bottom of the coil during the off period 
and keeps that part of the coil cold for some 
time after the machine shuts off and thereby 
retards defrosting. 

Question 61. I have a Majestic Model 101 
on which the refrigerant has all leaked out 
from the unit and I am wondering if you 
can give me information as to how it can be 
charged? 

Answer: The Majestic refrigerator which 
you want to charge may be charged as fol- 
lows: 

Cut open the low pressure vapor line from 
the evaporator to the suction side of the com- 
pressor, install a line shut off valve in this 
line by means of flaring the two ends of the 
tube which has been cut. The refrigerant 
charge may then be charged in through the 
side opening of the three way valve. 

The refrigerant may be charged in the 
liquid line in a similar manner by drawing 
it in from the refrigerant drum in the form 
of a liquid through the evaporator and into 
the condensing unit. In general, my experi- 
ence has been that satisfactory operation 
cannot be guaranteed with a machine of this 
type which has lost the refrigerant charge 
and has been recharged. However, it may 
be that someone else may have more success, 
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New Refrigeration Ordinance 


Proposed for New York City 


NEW city ordinance covering refrig- 

eration installations of every classifica- 
tion has been proposed for the city of New 
York. If the proposed ordinance is adopted, 
it will require that any person who installs, 
services or repairs a refrigerating system of 
any capacity shall first secure a certificate 
of qualification from the fire commissioner. 
Such certificate of qualification shall be is- 
sued by the fire commissioner to any person 
or persons who shall establish satisfactory 
evidence of his competence by training and 
experience. 

The various systems are classified accord- 
ing to the amount of refrigerant contained, 
therein, as follows: 

Class A Systems containing over 1,000 Ibs. 

Class B Systems containing 100 to 1,000 
lbs. 

Class C Systems containing 20 to 100 Ibs. 

Class D Systems containing 6 to 20 Ibs. 

Class E Systems containing less than 6 lbs. 

Excerpts of the ordinance pertaining to 
the servicing of domestic and small commer- 
cial units are reprinted, herewith. 


Article 1—General Provisions 


Sec. 1. Definitions: 

Unless otherwise expressly stated, when- 
ever used in this chapter the following terms 
shall respectively be deemed to mean: 

33. Refrigerating system: A combination 
of apparatus in which a refrigerant is or 
can be circulated for the purpose of extract- 
ing heat. 

(a) The parts of the system are the com- 
pressor, generator, condenser, absorber, re- 
ceiver, shell type or tube type apparatus, 
pipes, vessels, or other parts, containing re- 
frigerant. 

(b) Direct method of refrigeration: A sys- 
tem in which the evaporator is located in the 
material or space refrigerated or in air cir- 
culating passages communicating with such 
space. 

(c) Direct method of refrigeration: A sys- 
tem in which a liquid, as brine or water, 
cooled by the refrigerant, is circulated to the 
material or space refrigerated or is used to 
cool air so circulated. 

(dad) Double indirect method of refrigera- 
tion: A system in which brine or water cooled 
by the refrigerant further cools, without di- 
rect contact, brine or water which is then cir- 
culated to the substance or space to be cooled 
or is used to cool air so circulated. 

(e) Refrigerant is the chemical agent other 
than brine or water used to produce refrig- 
eration. 
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Some Provisions of Re- 
frigeration Ordinance 
Covering Every Classifi. 


cation of Equipment, 


(f) Irritant refrigerant: Any refrigerant 
which when breathed attacks the throat or 
lungs. 

(g) Hydrocarbon refrigerant: Any refrig- 
erant composed exclusively of hydrogen and 
carbon. 

(h) Flammable refrigerant: Any refrig- 
erant which, when mixed with air under the 
most favorable conditions to support combus- 
tion, forms more than a weakly combustible 
mixture. 

(i) Refrigerating machinery room: A room 
in which is located a refrigerating system 
containing a refrigerant, but not including 
evaporators when located in cold storage 
rooms, refrigerator boxes, or other spaces to 
be refrigerated. 

(j) Pressure imposing element: That ap- 
paratus which draws the refrigerant from the 
low pressure or low temperature side of the 
system and discharges it into the high pres- 
sure or high temperature side of the system. 

(k) Pressure limiting device: A pressure 
or temperature responsive mechanism for au- 
tomatically stopping the operation of the 
pressure imposing element. 

(1) Brine: Any liquid which having been 
cooled by the refrigerating system is used 
for the transmission of heat. 

(m) Pressure relief device: A pressure re- 
lief valve, a rupture member for relieving the 
pressure. 

(n) Pressure relief valve: A valve held 
shut by a spring to automatically relieve pres- 
sure in excess of its setting. 

(o) Rupture member: A device that will 
automatically rupture at a_ predetermined 
pressure. 

(p) Liquid receiver: A vessel permanently 
connected to a system by inlet and outlet 
pipes for storage of a liquid refrigerant. 

(q) Container: A cylinder for the ship- 
ment of refrigerant constructed to conform 
to the regulations of the Interstate Commerce 
Commission. 

(r) Air conditioning: Cooling of air for 
human comfort and/or for aid in the proc- 
essing of materials, by means of a refrigerat- 
ing system. ~ 

(s) Evaporator: That part of a system in 
which refrigerant is expanded or vaporized 
to produce refrigeration. 

(t) Expansion coil: An evaporator con- 
structed of pipe or tubing. 

(u) Public buildings, business buildings, 
and residence buildings are buildings as s0 
defined by Section 70, Article 4, of the Build- 
ing Code of the City of New York. 

Note: Public Buildings: Public buildings are 
buildings or parts of buildings in which _per- 
sons congregate for civic, political, educa- 
tional, religious or recreational purposes, oF 
in which persons are harbored to receive med- 
ical, charitable or other care or treatment, or 
in which persons are held or detained by rea- 
son of public or civic duty, or for correctional 
purposes, including among others, court 
houses, schools, colleges, libraries, museums, 
exhibition buildings, lecture halls, churches, 
assembly halls, lodge rooms, dance halls, the 
aters, bath houses, hospitals, asylums, 
armories, fire houses, police stations, jails, 
and passenger depots. 
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Note: Residence Buildings: Residence build- 
are buildings or parts of buildings in 
which sleeping accommodations are provided, 
except such as may be for other reasons 
classed as public buildings, including among 
others, dwellings, tenement houses, hvitels, 
lodging houses, dormitories, convents, and 
studios, and club houses having sleeping ac- 
eommodations. 

Note: Business Buildings: Business _build- 
ings are buildings or parts of buildings, 
which are not public buildings or residence 
puildings, including among others office build- 
ings, stores, markets, restaurants, warehouses, 
freight depots, car barns, stables, garages, 
factories, laboratories, smoke houses, grain 
elevators, and coal pockets. 


Article 3—Bonds and Fees 


Fees for Permits 3 
Applicants for permits under the provisions 
of this chapter shall pay annual fees as fol- 


lows: 

35. Refrigerating systems: 
Class A systems containing 

mer 1,000 Ie. .. 2. cc ccccscccccsseces $20 

ass B systems containing 

BOO to 1,000 Ihe. ... 2c cccccccccvcecs 10 
Class C systems containing ; 

“EASA eae 6 
Class D systems containing 

SEE POET 9 o-6j0e'6ie.0ig 930 6a cece cecsvecs 4 
Class E systems containing 

SE ORME BE GR cc cdewceersescacsccces 1 


Article 18—Refrigerating Systems 


Sec. 216. Permits and Approvals. 

(a) No person shall maintain and/or op- 
erate a refrigerating system without a permit. 

(b) Exemptions—no permit, however, shall 
be required to maintain and/or operate a re- 
frigerating system in the residence portion of 
any building. 

(c) No permit shall be issued until the in- 
staller has filed satisfactory proof with the 
Fire Commissioner that the system has been 
installed in accordance with the requirements 
of this article. 

(d) No refrigerating system shall be main- 
tained or operated employing a refrigerant 
other than those specified in this article with- 
out a permit issued upon such conditions as 
are deemed by the Fire Commissioner neces- 
sary in the interest of public safety. 

(e) No refrigerating system shall be in- 
stalled, serviced, or repaired by any person or 
persons who have not obtained a certificate of 
qualification from the Fire Commissioner. 
Such certificate of qualification shall be is- 
sued by the Fire Commissioner to any per- 
son or persons who shall establish satisfac- 
tory evidence of his competence by training 
and experience. 


Sec. 217. Supervision. 


(a) No refrigerating system containing 
more than 100 lbs. of refrigerant shall be 
operated in any building except under the 
personal supervision, direction or contro] of 
either a duly licensed engineer or a person 
who has obtained a certificate of qualification 
to operate such a system from the Building 
Department. Where the system contains not 
More than 200 Ibs. of refrigerant and is fully 
automatic only one qualified operator will be 
required. An engineer or operator shall not 
supervise or operate refrigerating equipment 
in more than one building. 

Sec. 218. Classifications. 

4a) The total number of pounds of refrig- 
@ant common to a system shall be consid- 
ered the capacity of the system and deter- 
Mine its class, as follows: 
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Class A systems containing over 1,000 lbs. 
Class B systems containing 100 to 1,000 Ibs. 
Class C systems containing 20 to 100 Ibs. 
Class D systems containing 6 to 20 Ibs. 
Class E systems containing less than 6 Ibs. 
(6) For the purpose of this article, refrig- 
erants shall be classified as non-irritant or 
irritant, and further as flammable or non- 
flammable. 


Sec. 219. Permissible Locations. 

(a) No refrigerating system shall be in- 
stalled or maintained in or on the stairways, 
halls, entrances, exits, or auditoriums of any 
building. 

(b) No_ refrigerant shall be _ carried 
throughout any building, or from one building 
to another, by means of piping, except: 

1. When confined in any business building 
used exclusively for manufacturing, proc- 
essing or storage, including among others ice 
making, cold storage warehouses, meat pack- 
ing, slaughter house, ice cream manufacture, 
candy manufacture, dairy, fur storage, when 
not more than 20 people are employed above 
the first floor in such occupancies. 

2. When not carried above the first floor 
in a business and/or residence building. 

3. When confined to the space of any one 
floor in a business and/or residence building 
occupied by a single tenant. 

4. When confined to the space in a one or 
two family dwelling occupied by a single ten- 
ant. 

5. When confined to the roof and top floor 
of a single occupancy in a business building. 

6. When the refrigerant employed is non- 
irritant and non-flammable. 

(c) No refrigerating system employing am- 
monia or sulphur dioxide may be installed 
and operated in any building or that part of a 
building used as a: 

1. Theater and/or motion picture theater 
with seating capacity of more than 50 per- 
sons. 

2. Hospital and/or asylum where persons 
are confined and/or helpless. 

3. Department store of more than one 
story, except where the refrigerant is con- 
fined in a machinery room located on the 
roof. 

4. Court room, jail, police station, subway, 
waiting room or public room in a railroad 
passenger depot or a room opening directly 
therein, dance hall, or dance hall and cabaret. 

5. School or college unless the refrigerating 
system be of the hermetically sealed approved 
unit type and contains not more than six Ibs. 
of refrigerant, or unless the system is used 
exclusively for instruction or research pur- 
poses. 

6. Exhibition hall such as the Grand Cen- 
tral Palace, Madison Square Garden, or 
Armory. 

7. Public building as so defined by Section 
70, Article 4 of the Building Code of the 
City of New York except as provided in par- 
agraph (c) of this Section. 

(d) No refrigerating system employing 
more than 10 lbs. of irritant and/or flamma- 
ble refrigerant, other than ammonia or sul- 
phur dioxide, shall be used in any one room 
in a public building unless: 

1. The system or systems are of the unit 
type hermetically sealed and for which a cer- 
tificate of approval has been issued by the 
Fire Commissioner, to the manufacturer, or 
unless: 
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REFRIGERANT 





Ammonia 
Butane 
Carbon Dioxide 
Dichlorodifluoromethane 
(Freon) (F-12) 
Dichlorotetrafluoroethane (F-114) 
Dichloromethane (Methylene 
Chloride) (Carrene No. 1) 
Dichloromonofiuoromethane (F-21) 
Dichloroethylene 
Ethane 
Ethyl Chloride 
Isobutane 
Methyl Chloride 
Methyl Formate 
Propane 


TABLE 1 


CHEMICAL 
SYMBOL 


CLASSIFIED AS 





NHs3 
CsHi0 
CO2 
CCkF:2 


CClhFs 
CH:2Clz 


CHCl:F 
C2H2Cle 
C2He 
C2HsCl 
(CH3)3CH 
CH3Cl 
CH;:COOH 
C3 


Irritant and 
Non-irritant 
Non-irritant 
Non-irritant 


Non-irritant 
Non-irritant 


Non-irritant 
Irritant and 
Non-irritant 
Non-irritant 
Non-irritant 
Irritant and 
Irritant and 
Non-irritant 


non-flammable 
and flammable 
and non-flammable 
and non-flammable* 


and non-flammable* 
and non-flammable* 


and non-flammable* 
flammable 

and flammable 
and flammable 
and flammable 
flammable 
flammable 

and flammable 


Sulphur Dioxide 
Trichloromonofiuoromethane 
(F-11) (Carrene No. 2) 

Trichlorotrifluoroethane 
(F-113) (Carrene No. 3) 


C2Cl3sF3 


Irritant and non-flammable 
Non-irritant and non-flammable* 


Non-irritant and non-flammable* 


* Note—Irritant when used in a-room in which an unvented flame is present. 





2. The entire system or systems are con- 
fined in a vapor-proof refrigerating machinery 
room used for no other purpose and in which 
no open flame or apparatus to produce an 
open flame is used. 

(e) No brine shall be used in any brine 
circulating system that will generate flam- 
mable vapor at a temperature below 100° F. 
when tested in a Tagliabue open cup tester, 
and no irritant and/or flammable refrigerant 
shall be used as a brine. 

(f) Any system employing a hydrocarbon 
refrigerant in excess of 20 Ibs. shall not be 
installed or maintained in the built-up sec- 
tions of the city. 


See. 221. Ventilation. 

(a) Each room in which any refrigerating 
system is used must be provided with means 
for adequate ventilation to the outer air in 
accordance with the requirements as set forth 
in Table No. 2, except spaces through which 
pipes carrying the refrigerant pass. 


TABLE 2 
Window 
or door 








Mechani- 
cal Mechani- 
re) cu. ft. cal area in 
refrig- per yao sq. ft. 
erant in minute for one 
system discharge area side only 
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Pounds 
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(b) If refrigerant piping pass through a 
room and there be joints located in such 
room, then the room must be ventilated in 
accordance with the requirements as set forth 
in Table No. 2. 
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Sec. 222. Air Conditioning. 

(a) No refrigerating system employing 
ammonia or sulphur dioxide shall be used 
for air conditioning in any building. 

(b) No refrigerant classified as flammable 
shall be employed for air conditioning in any 
building. 

(c) Not more than 10 Ibs. of a non-irri- 
tant and non-flammable refrigerant shall be 
employed for air conditioning by direct re- 
frigeration method in any one refrigerating 
system located in any one room in a public 
building. 

(d) If the refrigerant charge in a refrig- 
erating system in a public building exceeds 
10 Ibs., such system must be of the indirect 
refrigeration type. 

(e) Not more than 200 Ibs. of refrigerant 
shall be employed for air conditioning by the 
direct refrigeration method in any one sys- 
— located in a business or residence build- 
ng. 

(f) If the refrigerant charge in a refrig- 
erating system located in a business or resi- 
dence building exceeds 200 lbs., such a sys- 
tem must be of the indirect refrigeration type. 

(g) Brine may be obtained from a system 
external to a building for use in air condi- 
tioning such building provided the double in- 
direct method is used for cooling the brine, 
in a machinery room, at the point of origin. 


Sec. 223. Open Flames and Electrical Equipment. 

(a) Systems containing more than 100 Ibs. 
of an irritant or flammable refrigerant shall 
be equipped with a remote control switch 
which shall be located immediately outside 
the machinery room. 

(b) Each electrically operated system 
equipped with relief valve shall be protected 
by a pressure limiting device, located on the 
high pressure side of the system, set to stop 
the pressure imposing element below the set- 
ting of the pressure relief device. 

(c) Each Class C system shall be provided 
with either an overload relay or adequate link 
fuse protection, except when the compartment 
housing the refrigerating equipment is con- 
structed entirely of fireproof materials as 
classified by the Building Code or as may be 
approved by the Fire Commissioner. 
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Sec. 224. Testing. 


(a) Every part of any refrigerating sys- 
tem erected on the premises, except pressure 
gauges and control mechanism, sha!l be 
tested to at least 90 per cent of the safety 
yalve setting. Class A and B systems con- 
taining over 100 lbs. of refrigerant shall be 
tested after installation and proved tight be- 
fore being operated. A dated declaration of 
such test, signed by the tester, shall be posted 
in the machinery room. 


Sec. 225. Piping. 


(a) No soldering shall be permitted in the 
joints of refrigerant piping which melts be- 
low 1300° F. Soft soldering may be permitted 
on the outside of the joints to prevent refrig- 
erant leakage only. 

(b) All piping or vessels containing the 
refrigerant shall be supported by metal hang- 
ers or other fireproof material in a workman- 
like manner. 

(c) Piping containing a refrigerant shall 
not be placed in a hall, stairway, elevator or 
dumbwaiter shaft, except piping may pass 
across a hallway if there be no joints in the 
section in the hallway and it be contained in 
a rigid conduit. 

(d) Every system which may be charged 
after installation shall have the charging con- 
nection located on its low pressure side. 

(e) Liquid level ~gauge glasses, except 
those of the bull’s eye type, shall have auto- 
matic closing shut-off valves and _ such 
glasses shall be adequately protected against 
injury by slotted metal casings. 


Sec. 226. Safety Devices. 


(a) All shell type apparatus of more than 
4-in. diameter, containing refrigerant in the 
liquid phase, shall. be protected from over 
pressure by a spring loaded pressure relief 
valve. This requirement shall not apply to 
flooded evaporators located in a refrigerator 
box. 


(b) A rupture member may be substituted 
for the pressure relief valve in carbon diox- 
ide systems or systems normally operating 
below atmospheric pressure. 

(c) No shut off valve shall be located be- 
tween a pressure relief valve and that part 
of the system protected thereby, unless two 
pressure relief valves of required size are 
used and so arranged that only one pres- 
sure relief valve can be cut off for repair 
purposes at any one time. 

(d) The discharge from pressure relief 
valves, when an irritant refrigerant is used, 
must be piped to the outside of the building 
with the outlet orifice turned downward. The 
discharge from more than one relief valve 
may be run into a common header, the area 
of which shall be equal to the area of the 
pipes connected thereto. 

(e) The size of the free diameter for pres- 
sure relief valves shall not be less than as 
follows : 

For Class A systems 
For Class B systems 
For Class C systems 
For Class D systems 
For Class E systems 

(f) Pressure relief valves shall be placed 
above the liquid refrigerant level and set to 
felieve at not more than the values in pounds 
per square inch as set forth in Table No. 3: 

The value in Table No. 3 are the vapor 
Pressures of the refrigerants at 127° F. ex- 
cept for high pressure refrigerants where the 
Values are calculated by multiplying the 
gauge pressure in pounds per square inch at 
the critical temperature by the factor 1.5. 
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TABLE 3 _ 





~~ Value in Ibs. 





REFRIGERANT 


Ammonia 

Butane 

Carbon Dioxide 

Dichlorodifluoromethane (Freon) 
(F-12) 

Dichlorotetrafluoroethane (F-114) 

Dichloromethane (Methylene 
Chloride) (Carrene No. 1) 

Dichloromonofiuoromethane (F-21).... 

Dichloroethylene 

Ethane 

Ethyl Chloride 

Isobutane 

Methyl Chloride 

Methyl Formate 

Propane 

Sulphur Dioxide (Esotoo) 

Trichloromonofluoromethane 
(F-11) (Carrene No. 2) 

Trichlorotrifiluoroethane (F-113) 
(Carrene No. 3) 








(g) Where rupture members are permitted 
and used, the equivalent area of the relief 
valve specified must be provided. 


2. Signs 

(a) Each refrigerating system shall be 
provided with an easily legible metal sign 
permanently attached and easily accessible, 
giving the kind and total number of pounds 
of refrigerant contained in the system. 

(b) Systems containing more than 100 Ibs. 
of refrigerant shall be provided with metal 
signs having letters of not less than % in. in 
height designating the main shut off valves 
to each vessel, main steam or electrical con- 
trol, remote control switch, pressure limiting 
device, and on all exposed high pressure and 
low pressure piping in each room where car- 
ried outside the machinery room. 

(c) Each pressure relief valve shall be 
labeled by an easily legible permanent tag 
aes its setting in pounds per square 
nch. 

3. Storage of Refrigerant 

(b) No refrigerant other than that em- 
ployed in the system shall be stored in a Class 
C machinery room. 

(c) Irritant and/or flammable refrigerants 
in excess of that permitted in the machinery 
room shall be stored in a fireproof shed or 
room used for no other purpose. 

(d) Refrigerants withdrawn from systems 
shall be transferred to containers as pre- 
scribed by the regulations of the Interstate 
Commerce Commission for the transportation 
of such refrigerant. No refrigerant shall be 
discharged to a séwer or to the open air ex- 
cept through pressure relief valves. 

(e) No container shall be left connected 
to a system except while charging or with- 


drawing. cs Xx 
HERKIMER INSTITUTE OFFERS 
OIL BURNER COURSE 
HE Herkimer Institute of Mechanical 
Trades, New Yogk City, in addition to 
their refrigeration courses offer training in 
oil burner servicing. This is, of course, in 
line with the trend of the larger refrigerator 
manufacturers who have now entered the oil 
burner manufacturing business. The close 
relation of refrigeration and heating offers 
possibility for the service engineer in the de- 
velopment of his business. 
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LINE-UP OF 


MODEL CV-36 AUTOMATIC 
CHECK EXPANSION 
VALVE VALVE 


Assures one-way refrigerant Model 9940 provides accurate Maintains des 
q flow safeguarding perform- control on single systems. in evaporator 
) ance of single and multiple _‘ For all standard refrigerants 

isystems. Write for Bulletin except ammonia. Write for ounces. Easil 
p90. Bulletin 75. Write for Bullet 


FEDDERS MANUF 


106 E. 19th St, New York 603 W. Washington Bivd., Chicago 303 E 


HIGH CAPACITY 
THERMOSTATIC 
EXPANSION VALVE 


Especially designed for use 
on Air Conditioning coils. 
Has 4 Tons capacity with 
Freon (F-12); 814 Tons with 
Methyl Chloride. Easily ad- 
justed. 


RING CO. 


209 S. Pearl St. Dallas 


MODEL 33 
THERMOSTATIC 
EXPANSION VALVE 


Provides accurate refrigerant 
control on single and mul- 
tiple systems. Thousands 
giving satisfaction all over 


the world. 


BUFFALO, 
N. Y. 


923 E. 3rd St., Los Angeles 
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NEW CONTROL DEVICE FOR 
HERMETIC COMPRESSORS 

T the recent annual meeting of the Amer- 
ican Society of Refrigerating Engi- 
neers, Frank H. Steining of the faculty of 
the University of Pittsburgh, described a 
device which he had developed for use with 
a Majestic hermetically-sealed refrigerator, 
and which he stated offered possibilities for 
other hermetic machines in which the com- 
pressor dome is subjected to high pressure 
gases. “It has been found,” he stated, “that 
when the high pressure gas strikes the dome, 
condensation occurs and then is likely to 
drain to the oil sump in the base of the com- 
pressor and as a consequence, the refrigerant 
may be forced into the bearing surfaces 
rather than the oil, causing such conditions 
as inefficient lubrication, compressor ineffi- 
ciency, noisy operation, etc. Manufacturers 
have been working on the problem of over- 
coming this condensation and the use of the 
heating element has been employed in some 
machines, which is usually in the base of the 
compressor assembly submerged below the 
oil sump.” ‘The speaker stated that there 
are some drawbacks to this arrangement 
which affects the efficiency of the compressor. 


Other attempts to overcome this difficulty 
include covering the dome so that sufficient 
heat can be retained in the dome proper dur- 
ing the off cycle period. This method also, 
he stated, had disadvantages particularly in 
cold weather and does not satisfactorily 


overcome the condition. His device, as he 
explained it, comprises a high side float con- 
trol, which is built into the base of the com- 
pressor and through the density differences 
of the refrigerant and oil will direct the oil 
and refrigerant to their places. 

With Mr. Steining’s system, the condensate 
is returned to the base of the machine and 
as with the conventional high side float is 
again returned to the evaporator. Further, 
he stated that it may be possible to eliminate 
external condensing coiling by providing sur- 
face on the dome which would act as the 
condenser. As to the operation of his con- 
trol, the difference in specific weight of SO, 
and the mineral oil lubricant is used so that 
the float will sink when submerged in the oil 
blanket, but will float in the denser mixture 
of sulphur dioxide and oil in the device. 
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FEDDERS FACTORY BRANCH 
OPENS IN NEW YORK CITY 
en provide additional facilities and close 

factory engineering contact both to the 
electric refrigeration and automotive radia- 
tor trades throughout the east, a new Fed- 
ders Factory Branch has been opened at 106 
East 19th St., New York. 


FRANK HAAG. 

Frank Haag, formerly branch manager at 
Cincinnati, is in charge of the New York 
branch. Mr. Haag has had long experience 
in the experimental and engineering depart- 
ments at the factory. 

A large stock of Fedders standard refrig- 
eration appliances and automotive radiator 
cores is being carried at this branch for dis- 
tribution. Melchior, Armstrong, Dessau Co, 
continue to represent Fedders from their 
New York, Boston and Philadelphia offices. 

SSS 
SERVICE TIP 


OST service men are acquainted with 

the method of “balancing the pressure” 
in pumping down a unit. This consists of 
“cracking” the shut-off valve on the receiver 
and allowing a small amount of refrigerant 
in the lines so that the pressure is slightly 
above atmospheric when they break the con- 
nections. 

Another worthwhile precaution is to purge 
the liquid and suction lines as well as the 
evaporator after making the connections. 
This is done by “cracking” the flared nut in 
the suction line at the suction side of the 
compressor after allowing a small amount 
of refrigerant to enter the lowside.—F edders 
News. 
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METAL TEMPERATURE 
PRESSURE SCALE 
A TEMPERATURE pressure scale is an 
important part of every service man’s 
kit. However, the objection is that most 
printed scales find a short life in the aver- 
age service man’s notebook or his service 
kit. 

A new scale etched on metal, which is con- 
yenient for vest pocket use, measuring ap- 
proximately 2” wide by 6”, has been pub- 
lished by Mr. P. F. Ford, of the Greer Col- 
lege of Refrigeration and Air Conditioning, 
Chicago, and includes all of the refrigerants 
in common use today. The scale is fitted 
into a convenient case, and is most legible. 

sss 
IMPORTANCE OF DOOR 
GASKETS IN REFRIGERATION 


By H. W. JARROW 


OOR gaskets in refrigeration have been 

in general use only for the past fifteen 
years. Before that a few commercial manu- 
facturers used door gaskets, but most manu- 
facturers depended on a well fitting door 
which was efficient until either the door or 
the frame warped slightly, when there was 
an infiltration of warm air from the out- 
side, which reduced the efficiency of the 
cooling room. It was then found necessary 
to use some method to block this infiltration 
and gasketing of the door became a common 
practice. This was then taken up by the 
manufacturer of household refrigerators. 

As the industry progressed, in larger in- 
stallations two and three layers of door gas- 
kets were used and are being used. That 
these gaskets are necessary is shown by 
tests which the writer has made. 

In testing a large cooling room with gas- 
kets which were worn and had not been 
replaced as they should have been, the fol- 
lowing results were obtained: Over a 
period of 72 hours, outside mean tempera- 
ture 70.8 degrees; inside mean temperature 
$8.2 degrees; the door being opened in this 
period 368 times. The gaskets were then re- 
placed with new gaskets of the proper size 
and the cabinet again tested for another 72 
hour period, with the following results: 
Outside mean temperature 70.2 degrees; in- 
side 33.9 degrees; door openings 401. 
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The difference in current used under these 
conditions being 14% less, and maintaining 
a lower inside temperature. Had the same 
temperature been maintained in both in- 
stances the saving in current would have 
approximated 30%. In many cases where a 
household compressor is running an ab- 
normal length of time regasketing the doors 
will help better this condition. 

Door gaskets today are of two types, the 
rubberized fabric and the all rubber type. 
It is a known fact that the rubberized fabric 
offers greater resistance to heat conduction 
than the all rubber, but manufacturers of 
household refrigerators can afford to neg- 
lect the slight difference in efficiency here 
in order to make a better appeal to the eye, 
which the all rubber does over the rubberized 
fabric, the difference in the average six cubic 
foot household refrigerator being about 4% 
in current consumption. It is for this rea- 
son that it is recommended on household 
refrigerators that the gaskets be replaced 
with the all rubber while on the commercial 
installations where current consumption is 
an item it is recommended that the rubber- 
ized fabric be given preference. 

In this connection the test recently made 
on a seven cubic foot household refrigerator 
with all rubber gaskets which had not been 
replaced in a matter of 31% years probably 
would be of interest to our readers. The 
gasket was in fair condition only. It had 
softened up at the top of the door and also 
on the opening side where the hand had 
come in contact directly with the gasket in 
opening and closing the door. A recording 
thermometer was placed inside the refrig- 
erator on the middle shelf and a recording 
meter was placed on the current line. Read- 
ings were taken showing an average temper- 
ature of 49.2 degrees with the compressor 
running about 90% of the time. The gas- 
kets were then replaced and readings taken 
for a like period with the mean temperature 
on the middle shelf being maintained at 


46.1 and the compressor running approxi- 


mately 40%. The saving in current in this 
instance was half. Outside mean tempera- 
tures were not taken into account inasmuch 
as the refrigerator was in a pantry with the 
kitchen temperature fairly constant. 
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CONTINUED FROM ) 


Refrigeration Controls (sie"vincs"ss 


In “this Concluding Article, the Author Continues 
the Description of Various Air Conditioning Controls 
By L. B. MILLER * 

S ceaialiiteiod: 


T is a well known fact that in cooling, the 
function of dehumidification or the extrac- 
tion of water is much more costly than the 
elimination of sensible heat or sensible cool- 
ing, the ratio being that of the number of 
B.t.u.’s of specific heat against the number 
of B.t.u.’s of latent heat of vaporization of 
the moisture which must be removed in the 
process. Furthermore, in using direct ex- 
pansion coils, lower coil temperatures must 
be maintained to reduce the dew point and 
thereby extract the moisture while higher 
coil temperatures may be employed to ac- 
complish the sensible cooling. This results 
in respectively low and high back pressures, 
which in turn naturally determine the re- 
frigerating capacity of the machine. Con- 
sequently, if the mechanical equipment in the 
system itself is so arranged that sensible and 
latent cooling may be figuratively obtained 
as separate functions, a control system which 
will call upon sensible cooling first and latent 
cooling or dehumidification only when exces- 
sive humidities are the result, would cer- 
tainly indicate economy of the first order. 
It would also naturally follow that even 
without these provisions a control system ac- 
complishing this regulation in the same man- 
ner should not only give satisfactory operat- 
ing characteristics but also a certain degree 
of economy. This, then, is the reason for the 
Compensated Effective Temperature Control. 
Modulating Action. This control system 
may be applied to the so-called bypass sys- 
tem for controlling reheating through the 
bypass of return air or may be used for 
modulating mixing valves to in turn control 
the temperatures of water in the so-called 
spray system. It will be observed that a 
third factor has been introduced into the 
hookup, that of relative humidity. 
Figure 7 shows a schematic diagram of 
the system comprising an outdoor tempera- 


* Refrigeration Division, Minneapolis-Honeywell 
Regulator Co. : 
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ture compensator, an indoor relative humid- 
ity compensator and an indoor temperature 
controller, which are electrically connected 
to control the operation of the standard 
Modutrol motor. Briefly, the method of 
operation is that the outside temperature 
controller determines the inside effective 
temperature, of which the relative humidity 
is permitted to vary any place within the 
comfort zone, that is between 60% and 30%, 
and in turn to measure the value of dry bulb 
temperature on the inside at which the sys- 
tem is to control. The outdoor compensator 
is of conventional potentiometer type, the in- 
door relative humidity compensator is also 
of the potentiometer type. 


Controllers Have Wide Differentials 


In this case all controllers are provided 
with wide differentials. The outside com- 
pensator has a range of from 75° to 100°, 
with a differential of 25° equivalent to the 
total range. This means that when the out- 
side temperature is at 75° the slide wire will 
be at one limit of the resistance, and when 
the outside temperature is at 100° the slide 
contact is at the other end of the resistance. 
Likewise the humidity compensator has a 
range and differential of 830%, the high limit 
being 60% relative humidity and the low 
limit being 80%. The inside temperature 
controller has a differential and range of 
10°, its low limit being 72° and its high limit 
being 82°. 

Again, referring to the table of tempera- 
tures it will be seen that we have extended 
the top limit of outside dry bulb tempera- 
tures to 100°, which in turn would raise the 
top limit of inside dry bulb to 82° approxi- 
mately and a corresponding effective tem- 
perature of 74°. It will be seen therefore, 
insofar as inside dry bulb and inside relative 
humidity are concerned, we have bounded by 
the differentials of the respective controllers 
the limits of the summer comfort zone. The 
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FIG. 7. COMPENSATED, EFFECTIVE TEMPERATURE CONTROL. MODULATING. 


result of this is an attempt to control from 
a zone rather than from a fixed set of con- 
ditions similar to a certain dry bulb, wet 
bulb, or relative humidity, and to thereby 
not only obtain entirely satisfactory results 
from a comfort standpoint, but also enhance 
the economy of operation. 

It must be borne in mind that the funda- 
mental basis of this type of regulation is 
predicated on the accuracy of the psycho- 
metric chart, but it also should be remem- 
bered that the system is so flexible that it 
may be readily adjusted to any set of con- 
ditions that may pertain to any particular 
installation. 

Assume the following set of conditions, 
outside dry bulb 85° which will give an in- 
side dry bulb of 76.5°, or an effective tem- 
perature of 71°. With this outside dry bulb, 
the outdoor temperature compensator im- 
mediately determines an effective tempera- 
ture indoors of 71°. Assume at this instance 
that the inside relative humidity is 50%. 
The inside humidity compensator imme- 
diately measures this amount of relative hu- 
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midity and establishes a dry bulb tempera- 
ture control point of 75°. Should the inside 
relative humidity be 40%, then the inside 
dry bulb control point would be 77.5°. Like- 
wise, if the inside relative humidity be 60%, 
then the inside dry bulb control point would 
be 75°. 


Should the outside dry bulb rise, a higher 
indoor effective temperature will be deter- 
mined, under which the relative humidity 
controller will measure the relative humidity 
and in turn establish the dry bulb control 
point. It will be seen from this that in 
reality we are controlling from a zone rather 
than from a fixed set of conditions, inasmuch 
as we are permitting both the dry bulb and 
relative humidities to vary, but at the same 
time keeping both of these factors within the 
limits of the comfort zone. 

Control of “On and Off” Loads. In the 
foregoing we outlined the operation of Com- 
pensated Effective Temperature Control 
with modulating action which might be used 
for the proportioning of dampers or valves. 
This same control may be translated into 
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two position control to regulate the opera- 
tion of compressors, solenoid valves and 
similar equipment. 

Figure No. 8 shows the schematic wiring 
diagram of this system and in view of fore- 
going explanations, should be self-explana- 
tory. In this control setup the Modutrol 
motor is replaced with the balancing relay 
which translates or in reality integrates the 
specific functions of the three controllers 
into a final on and off action, which in turn 
may regulate the equipment to be controlled. 

In these two latter control systems, the 
function of the external adjustable rheostats 
is to fix the control differential of any three 
of the controllers within any desired limit. 
This should indicate again the extreme flexi- 
bility of the system. 


Should the mechanical equipment be pro- 
vided with means for separating sensible 
from latent cooling, the relative humidity 
compensator may be equipped with an aux- 
iliary contact which is adjustable and set to 
any maximum value of relative humidities 


desired, 60% relative humidity of course 
being the top limit of the comfort zone. With 
a system so equipped, whenever cooling jg 
demanded, sensible cooling is called upon 
first. Here the maximum refrigeration ¢a- 
pacity is obtainable from the machine and, 
if this satisfies control conditions, the equip- 
ment will operate in this manner. However, 
should the relative humidity for any reason, 
such as extraneous loads, have a tendency to 
rise; when its value reaches the top limit 
for which the auxiliary contact on the hu- 
midity controller is set, it will immediately 
call into action the dehumidification means, 
Through this sequence of operation it will 
be seen that as much cooling as possible is 
done in removing the sensible heat and that 
dehumidification or latent cooling is only 
called into operation when excessive relative 
humidities obtain. A definite measure of 
economy of operation is obviously apparent. 

Possibly the best angle in which to view 
the operation of this control system is that 
of establishing an electrical balance between 
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COMPENSATED EFFECTIVE TEMPERATURE CONTROL. TWO POSITION CONTROL. 
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e factors which are electrically corre- 
Jated in the circuit in accordance with their 
relative values or weights. With an inside 
effective temperature determined by the out- 
door compensator, any change in inside dry 
bulb temperature or inside relative humidity 
displaces this balance and calls for operation 
of the control means in accordance with the 
character of the displacement, that is whether 
it is dry bulb or relative humidity. From 
the very nature of the system it should be 
apparent that the prime factors need not be 
limited to three controllers but may be in- 
creased to a greater number of controllers 
should the character of the problem demand. 

There is one more feature that has been 
developed in connection with this system and 
that is the control of multiple compressors. 
The trend seems to be towards the employ- 
ment of a group of smaller units rather than 
that of one large refrigeration unit to effect 
the cooling. This permits a program of 
operation of a small unit bringing them on 
or shutting them off with changes in load 
conditions. For this operation ‘we have de- 
veloped a program or sequence switch which 
consists of a group of individual switches 
for controlling individual compressors or va- 
rious speeds on multispeed motors driving 
compressors, which are operated by cams 
adjustably arranged on a shaft directly 
driven by a Modutrol motor. The controller 
for this motor may be a temperature con- 
trol or what not, which will maintain a se- 
quence of operation of the compressors in 
close accordance with the changes in load 
conditions and thereby still further enhance 
the operating economy of the installation. 

Heating Cycle. At the beginning of the 
description of the Modutrol Control System, 
it was mentioned that the discussion would 
be confined entirely to the cooling cycle. 
Since the flexibility of the system can now 
be appreciated, it is readily apparent that 
it may be applied to the heating cycle with 
equal success. However, conditions in the 
heating cycle are somewhat different. 

Here relative humidity is the limiting fac- 
tor. for consideration. Building construction 
and glass exposure limit the maximum rela- 
tive humidity that may be carried with low 
outside temperatures. Therefore the outside 
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compensator in determining the inside effec- 
tive temperature must reduce the relative 
humidity with drop in outside temperature 
to maintain a dew point below which a con- 
densation on windows and walls will take 
place. This naturally will lower the effec- 
tive temperature. 

In order then to reposition the effective 
temperature it is necessary to employ an- 
other outside compensator which will meas- 
ure the inside dry bulb temperature, raising 
it with a drop in outside temperature and 
vice versa, to maintain the effective tem- 
perature within the comfort zone for heating. 

If for no other reason, it is hoped that the 
foregoing description has indicated the scope 
and flexibility of this system of control. 
Undoubtedly the solution of several difficult 
control problems has already suggested it- 
self to you. Insofar as our company is con- 
cerned, each day we are finding new appli- 
cations and are realizing more and more 
that we have not by any means exhausted 
the possibilities of this novel system of con- 
trol. 

x8 

Portland, Ore—M. E. Shepler has en- 
gaged in the refrigeration service business 
under the name of T. F. Shepler & Son, at 
5587 N. Burrage Ave. 

A. L. Kirby 
Texas 

Of all the magazines that I have ever taken 
or read, I have received more information 
and help along my line of work from the 
“Service Engineer” than any. Wishing you 
all the success with this magazine. 

George A. Tiedt, 
Ohio. 

Please find enclosed check for $2.00 for 
my renewal to the RerriceraTion SERvIcE 
Enorneer. I do not want to miss an issue of 
its valuable information. 


H. Harke 
Germany 

I take this opportunity to thank you for 
the prompt mailing of the monthly issues of 
“Tue Rerriceration Service Enorneer.” I 
enjoy reading them very much. Besides 
being interesting and instructive they keep 
me informed of the activities in the refrig- 
eration field in the good old U.S. A. 
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NEW PARTS CATALOG 
STANDARD line of refrigeration ap- 
pliances which have been designated as 

“Blue Ribbon Products,” is illustrated in a 
new fifty-page catalog just released from 
press by the American Injector Company, 
Detroit, Michigan, with which the Riley En- 
gineering Corporation is associated. 

The catalog is attractively printed and is 
profusely illustrated. The products manu- 
factured include a wide range for many re- 
frigeration applications. Included in the 
various items illustrated among others is 
the floating expansion valve, thermostatic 
expansion valve, high side floats, oil separa- 
tors, pressure control water regulating 
valves, automatic suction pressure throttling 
valves, ‘soft seat packless valves, two-tem- 
perature valves, refrigerating valves of many 
styles, liquid line filters, dehydrators and 
neutralizers. 

Included, also, are new designs in service 
tools including the flaring tool, tube cutter, 
pinchoff tool, reseating, rethreading and re- 
facing tools, as well as tube benders and 
wrenches. 

Several pages are devoted to shaft seals, 
bearing metals and parts, and bellows. 





MAINTENANCE AND SERVICE 
CONTRACTS 


ig past issues of Tue REFRIGERATION Sgpy- 


IcE ENGINEER, several suggested forms of 
maintenance and service contracts have been 
illustrated. 

Mr. Harry Drownes, secretary of the Re- 
frigeration Service and Installation Com- 
pany of Chicago, is responsible for the con- 
tribution of the three following forms. Mr. 
Drownes’ company, as one of the largest 
service and installation companies, has made 
a thorough study of the type of maintenance 
contract that would appeal to the purchaser 
of this type of service. 

In a recent interview, Mr. Drownes said, 
“From his experience, the average mainte- 
nance and service contract involved too many 
‘whereins’ and ‘whereifs’ and as a conse- 
quence, was rather confusing to the cus- 
tomer, and might in some instances deter him 
from entering into such an agreement.” He 
further stated, “After all, the customer 
must have the utmost confidence in the sery- 
ice company with which he is doing business, 
and after several attempts at compiling suit- 
able forms, we have come to the conclusion 
that the simpler and more understandable 


REFRIGERATION SERVICE CONTRACT ON HOUSEHOLD UNITS 
\% to 4% Horse Power 


The REFRIGERATION SERVICE & INSTALLATION 
Co., 122 West Illinois St., in consideration of 
$ paid at the time of acceptance 
of this contract, and of $ payable 
monthly for eleven months beginning the first 
payment on 

herewith enters into a Refrigeration Main- 
tenance Contract with: 


2 * * * 


Cuiass “A” SERVICE RATES 


following Household Equipment for a period 
of one year: 


This contract becomes void, when any monthly 
payment is delinquent for a period of ten (10) 
days. 


- . a * . ¥ . 


Initial Monthly Total 
Payment Payment Annual 


Covers all service labor, material and shop overhaul, or on for 11 Service 
replacements of any or all parts to maintain refrigera- Acceptance Months Charge 


tion, providing repairs and adjustments are necessitated by 


natural wear and tear. 


EacH APARTMENT 
Cuiass “B” SERVICE RATES 


o 
Contract 


Covers service labor only on all repairs and adjustments 


necessitated by wear and tear. 
EacH APARTMENT 


NoTE: 5% discount will be allowed on yearly payment in full. 
Above prices will be reduced on a graduated basis, depending on the number of apartments. 
This contract is subject to an inspection of the equipment 
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the agreement, the quicker the customer is 
jnclined to enter such an arrangement. Such 
an agreement should be a plain statement of 
facts as to what the obligations of the serv- 
jee company and the customer are, and I be- 
lieve that the three forms which we have 


adopted, answer this question. 

“It will be observed that the three con- 
tracts cover specific classifications of work; 
namely, the multiple, the commercial cover- 
ing 1% to 2 hp., and the household, which in- 
cludes 4% to 1% hp.” 





COMMERCIAL REFRIGERATION SERVICE CONTRACT 
on % HP to 2 HP Compressors 


The REFRIGERATION SERVICE & INSTALLATION 
Co., 122 W. Illinois St., in consideration of 
4 paid at the time of acceptance 
of ‘this contract, and of $ payable 
monthly for eleven months beginning the first 
payment on 
herewith enters into a Refrigeration Main- 
tenance Contract with: 


to service under Class 


’ * * * 


Ciass “A” SERVICE RATES 


Covers all service labor, material and shop overhaul, or 
replacements of any or all parts to maintain refrigera- 
tion, providing repairs and adjustments are necessitated by 


natural wear and tear. 
EACH COMPRESSOR AND MOTOR 
EacuH CoIL 
Cuass “B” SERVICE RATES 


following Commercial Equipment for a period 
of one year: 


This contract becomes void, when any monthly 
payment is delinquent for a period of ten (10) 
days. 

ACCEPTED 


. oad a 


Monthly Total 

Payment Annual 
for 11 Service 
Months Charge 


Initial 
Payment 


on 
Acceptance 
f 


oO 
— 


Covers service labor only on all repairs and adjustments 


necessitated by wear and tear. 
EACH COMPRESSOR AND MOTOR 
EacH Cor. 


Nore: 5% discount will be allowed on yearly payment in full. 
«ss+++..+.+This contract is subject to an inspection of the equipment 





REFRIGERATION SERVICE CONTRACT ON MULTIPLE SYSTEMS 


The REFRIGERATION SERVICE & INSTALLATION 
€o., 122 W. Illinois St., in consideration of 
a --. paid at the time of acceptance 
of this contract, and of $ payable 
monthly for eleven months beginning the first 
payment on 

herewith enters into a Refrigeration Main- 
tenance Contract with: 


’ * * * 


Ciass “A” SERVICE RATES 


Covers all service labor, material and shop overhaul, or 
replacements of any or all parts to maintain refrigera- 
tion, providing repairs and adjustments are necessitated by 


natural wear and tear. 
EacH COMPRESSOR AND Motor (%-2HP) 
EacH APARTMENT 
Class ‘“B” SERVICE RATES 


following Equipment for a period of one year: 


This contract becomes void, when any monthly 
payment is delinquent for a period of ten (10) 
days. 


* 7” * 


Initial 
Payment 


Monthly Total 

Payment Annual 
on for 11 Service 

Acceptance Months Charge 


re) 
ete 


Covers service labor only on all repairs and adjustments 


necessitated by wear and tear. 
EacH COMPRESSOR AND Motor (%-2HP) 
EacH APARTMENT 


Note: 5% discount will be allowed on yearly payment in full. 


tb eet will be reduced on a graduated basis, depending on the number of apartments. 
.This contract is subject to an inspection of the equipment 
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MANUFACTURER CONSIDERS 
SERVICE MAN IN 
DESIGNING UNIT 


F considerable interest to the servicing 

profession, particularly those who iden- 
tify themselves as independent service organ- 
izations, is the recent announcement of a re- 
frigerator manufacturer that the unit has 
been redesigned so that it may be serviced 
in the field. This is a particularly -impor- 
tant announcement in view of the fact that 
formerly the design of the unit precluded 
field servicing, but required a factory ex- 
change if any trouble developed. 

In 1984, service valves were installed on 
the unit so as the compressor and motor 
might be removed without disturbing the 
balance of the equipment. This resulted in 
a most favorable response from servicing 
organizations, and determined the company’s 
policy for 1935 in adopting a conventional, 
reciprocating belt-driven machine. The com- 
pany in making this important change, did 
so with the express purpose of securing the 
cooperation of independent service com- 
panies, and to further the efficient servicing 
of their unit when required. A market 
analysis by this company disclosed that a 
large percentage of its unsold market still 
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remains in the smaller communities as welj 
as rural districts. To properly service the 
sealed units subjected the dealer to unnec- 
essary expense in requiring him to maintain 
a number of replacement units, when most 
service calls could be economically and 
promptly serviced in the field. 

This attitude of a responsible manufac- 
turer will be good news to service men. It 
demonstrates again the importance of the 
refrigeration servicing profession. It is a 
recognition of the service man as a vital link 
in the manufacture and selling of refrigera- 
tors. Then, again, this may be in the minds 
of other manufacturers who have added con- 
ventional design compressor units in their 
lines. 

To sum it all up, service organizations on 
the whole are most desirous of cooperating 
in every way with the manufacturer and a 
better understanding will advance the best 
interests of all. 


SSS 


SYSTEMATIZED SERVICING 


GAIN Spring forecasts the season of 
increased service calls. 

Refrigeration servicing is concerned with 
the element of time. The more service calls 
per day the greater the opportunity for in- 
creased profit. There is only one answer to 
increase productive laber—systematize your 
work. 

Lost motion costs the service man money, 
whether employed or operating for himself. 
There are certain lines of procedure to fol- 
low in diagnosing trouble. 

Trouble charts published in past issues of 
Tue RerriceraTion Service Enorneer have 
outlined the procedure in locating troubles. 
No matter how experienced the service man 
he may secure some pointers from a study 
of these charts. 

ss 
T. B. Welch 
Massachusetts 


I am enclosing a postal money order for 
$8.00 for a renewal of my subscription to 
Tue Rerericeration Service ENGINeer and & 
binder for the magazines. 

My appreciation grows with each issue of 
your fine publication and I am looking for- 
ward with great pleasure to my second year 
as a subscriber. 
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REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


Official Announcements of the activities of the National Society and Local 
Chapters appear in this department as well as articles per- 
taining to the educational work of the Society. 








THE OBJECTS OF THE SOCIETY 


To further the education and el 


of its bers in the art and science of 





refri ing; with special reference to servicing and installation of 
domestic and small commercial equipment; for the reading and discussion of ap- 
propriate papers and lectures; the preparation and distribution among the mem- 
bership of useful and practical information concerning the design, construction, 
operation and servicing of refrigerating machinery. 


ASSOCIATION HEADQUARTERS: 433-435 North Waller Ave., CHICAGO, ILL. 











SECOND ANNUAL CONVENTION DATES ANNOUNCED 


By action of the Board of Directors of the Refrigeration Service 


Engineers’ Society at the last annual convention, Detroit was selected 


as the city for the holding of the Second Annual Convention. 

By further action of the Board of Directors, the dates have been 
announced, which will be October 24, 25 and 26. Further announce- 
ment as to the selection of the hotel and contemplated manufacturers’ 
exhibit will be forthcoming shortly. 








COST RECORDS COMMITTEE TO 
SUBMIT REPORT SOON 

HE Cost Records Committee of the Re- 

frigeration Service Engineers’ Society 
has held several preliminary meetings in col- 
laboration with their consulting cost account- 
ant, Mr. J. B. Cook, to consider uniform 
cost records and forms for the use of mem- 
bers of the Society. 

This Committee has suggested several 
changes in the forms submitted, and it is 
expected that formal action will be taken 
om revised forms to be ready in the near 
future. 

ss 8 


MEMBERSHIP CERTIFICATE 

HE Refrigeration Service Engineers’ So- 

ciety this year will issue to its members 
acertificate showing membership in the or- 
@nization, suitable for framing for the of- 
fice, service shop or home. 


SERVICE ENGINEER 


This certificate is to be issued in addition 
to the membership card, and the number ap- 
pearing thereon will correspond with the in- 
dividual membership number. 

The actual size of the certificate is 81,” x 
11”, and will be renewed each year upon 
payment of the current year’s dues. 

Members-at-large will receive their mem- 
bership certificate direct from the National 
Secretary’s office, and local chapter mem- 
bers will secure their certificate through 
their local secretary. 

ss 
AKRON CHAPTER 
Meeting of January 24 
KRON Chapter held its meeting at 376 
S. Main Street, on January 4, with Mr. 
Claude L. Wall presiding as temporary 
President, and Mr. Charles Hall as tempo- 
rary Secretary. 

This meeting was held for the purpose of 

the election of permanent officers. For the 
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MEMBERSHIP CERTIFICATE ISSUED TO MEMBERS FOR 1935. 


























rvi SELL PINCHOFF 
Se ce Men PROTECTORS TO 


YOUR CUSTOMERS 
Thousands now in use. 


BARE COMPRESSORS 


i 
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REPLACEMENT 
any nad Compo 

Up to ty H. P. 
Data iia on Request 


ayeg alana /Mfts. 
PHILADELPrILA, PA. a PA. 


eiNCHOr, 
A device that can be 
quickly installed over 


| | —— new or old pinchofis 
— ; .- 


mn 
| O} a se from ~ 1. 
bend 


gs, or careless 
*ROTECTO® 


handlin Cadmium 

List price 15c. 

Gienteiinns enone gahidiiios ro ¥- your local supply 
ouse, or mail ¢ 


= sample and dis- 
UNITED MFG. CO, 70" 33" 
8678 W. Pico Blvd., Sais Angeles, Caiif. 











Door 
Gaskets 
All rubber and rub- 
berized fabric, for 
commercial and 
household refrigera- 
tors. 


Inquiries invited 


JARROW PRODUCTS CORP. 
141 W. AUSTIN AVE., CHICAGO 














SUPPLIES—PARTS— 
COILS—CHEMICALS— 
MATERIALS—UNITS 


REFRIGERATION SPECIALTIES 


“With Estimating Service for Sersice Engineers” 


SERVICEMEN SUPPLY CO. 
1819 Broadway, NEW YORK CITY 





WRITE FOR NEW PRICE LIST 





LL NEC tc ts i i as cnt 
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The MAN who had a BOOK 


OU laugh at the man who said 

he did not need a book because 
he had one. But how about you? 
Have you stopped adding to your 
knowledge because you have one di- 
ploma? Do you think your education 
is finished? 

s SS 

Suppose you are a high school grad- 
uate. That training was only a foun- 


dation. 
sss 


Suppose you do have a College De- 
gree—or several of them. New in- 


ventions, new techniques, new points 
of view, new experiences are continu- 
ally changing the business world in 
which you work and the Society in 
which you live. Your technical train- 
ing, however adequate it once was, 
needs continual extension and adjust- 
ment. 


ss 8 


Technical training is never finished. 
Don’t wait for some painful or ex- 
pensive experience to drive this truth 
home. 


INVEST YOUR TIME IN EDUCATION 


To make those hours after five good as gold, choose 
your school, your refrigeration newspaper and your 
engineering society with care. 
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HERKIMER INSTITUTE 
1819 Broadway 
New York, N. Y. 


(] Air Conditioning 


como 


SERVICE ENGINEER 


HERKIMER INSTITUTE 
(Makers of All Make Service Engineers) 
1819 Broadway, New York City 
Announces advanced service engineering courses in 


AIR CONDITIONING 
OIL HEAT AND BURNERS 





| am interested in one of the following courses: ....................... 
(] Refrigeration 


[] Oil Burners 


Send me without cost or obligation further information. 
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Kariberg Replacement 
Discharge 
Valve Unit 


Can be fitted in any ma- 

chine, ang or double 

cylinder, 1%.4’’ diameter 

clearance, all the room 

Designed for 

reamed 

hole. Par a steel disc revolves and reseats itself. 
To install, drill out the present discharge outlet 
hole, ream with %’’ standard reamer, drive in re- 
— valve and it is ready to operate. Write 


particu 
TRICO COMPRESSOR SERVICE 








42 N. Paulina St., Chicago 


WHOLESALE Refrigeration Supplies 


Complete stock of Refrigerants, Carbon Tetrachlo- 
ride, All White Compressor Oil, Penn Controls, 
Aminco Expansion Valves, Fedders Valves and 
Coils, Imperial Brass Flare and Sweat Fittings, 
Valves, Tools and Gauges, Copper Tubing, Motor 
Brushes and Bearings, Gates Belts, and Compressor 
Gaskets. All at lowest market price, f.o.b. Chi- 
cago. 


SPECIAL 


All models Majestic units and compressors ex. 
changed, repaired or replaced. Write for prices, 


CARL JOHN STEIN COMPANY 
122 W. Iinois St, CHICAGO 











Prompt Shipment on All Types 
and Sizes of 


BRUSHES and 
BUSHINGS 


ICELESS REFRIGERATION 
ACCESSORIES COMPANY 
2401 Chestnut - Philadelphia 
JOBBERS WANTED 








RANCO THERMOSTATS 


5 New KRS Models 
Fill Most Replacement Needs 


Designed to Meet the Service Require- 
ments of Practically Every Household 
Refrigerator, Water Cooler and 
Ice Cream Cabinet 
Write for Bulletin No. 628 


The Automatic Reclosing Circuit 
Breaker Co. 








Columbus, Ohio, U. S. A. 





office of President, Mr. Wall was nominated 
and the Secretary instructed to cast a unan- 
imous ballot for Mr. Wall as President for 
1985. Richard T. Brett was nominated for 
First Vice President and unanimously 
elected. W. Lee Barnaby was elected Sec- 
ond Vice President. Mr. Charles Hall was 
elected permanent Secretary, and continues 
in the office which he had served as tempo- 
rary Secretary. For Sergeant-at-Arms, Mr. 
Joe Flowers was elected. 


The Board of Directors for the ensuing 
year consists of Messrs. G. W. Stewart, Loy 
W. Westfall, J. W. Crisp, H. C. Kinsinger 


and Leo A. Price. For local Chairman of 
the Educational and Examining Board, Leo 
Price was elected. 


The meeting nights for Akron Chapter 
were selected for the first and third Thurs- 
days of each month at 7:80 P. M. 


sss 
K. D. Smaut1, 
Louisiana. 


Here’s my renewal for the R. S. E. 
Haven’t missed an issue and don’t intend to. 
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CHICAGO CHAPTER CHATTER 
By HERMAN GOLDBERG 
EAR ye! Hear ye! Chicago Chapter 
now boasts of a Scribe! This latest 
acquisition to Chicago Chapter is the result 
of President Jacobsen’s appointment. 

And now to my quill pen and a few 
pointed paragraphs. 

—This column will be conducted in the 
spirit of friendly gossip and spicy scandal 
pertaining to our Chicago members, and, 
occasionally, some of the out-of-towners. 

—For instance: It would be interesting 
to publish the name of the Oak Park re- 
frigeration man who is still passing out 
cards that he does all kinds of refrigeration 
service work and also sells Christmas trees 
at reasonable prices. 

—It might also interest a lot of the boys 
to learn that Bert Maynard was just re 
cently married. This last, of course, is 
strictly confidential. 

—And above all, it would be highly educa- 
tional to learn the exact words John North- 
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cote used when he drove up to his store and 
found the plate glass window was cracked; 
also at the same time cracking that brand 
new printed sign. Tom Fowler, the other 
half of the partnership, probably said 
“Heck,” but what did John say? 

—As a personal message, I warn others 
to stay away from Fred Roth’s wine kegs 
when they visit him. Boy, how that stuff 
ean unhinge a fellow’s tongue! (Inciden- 
tally, Fred has everything from extensive 
technical recorders and complete massive 
refrigeration systems down to electric 
wiener roasters, canned goods and chewing 

m.) 

—That will be enough for this issue, and 
as an introduction, but I warn all you “guys” 
that unless you send in to me scandal about 
each other, I will use my own personal 
knowledge. So send your news to me at 
5101 W. Madison St., or phone me any time 
during the day at Austin 6343, and we'll 
see that you get proper credit for it (if you 
have “intestinal fortitude” enough to ask for 
credit). 

ss 
ARTIC SERVICE NEWS 
RTIC SERVICE NEWS is a new bul- 
letin by the R. & H. Chemicals Depart- 
ment of E. I. du Pont de Nemours & Com- 
pany, Wilmington, Delaware, and is being 
mailed to service men. 

The bulletin will be issued periodically 
throughout the year, and future editions will 
contain articles and items on Artic service 
problems, such as drying, lubrication, trans- 
ferring, etc., as well as information on new 
refrigeration units using Artic as the refrig- 
erant. 








Complete Tr 
in Electric Refrigeration 


HOME Study, followed by actual 
shop practice, makes the U. E. I. 
training plan complete, thorough 
and practical in every respect. 

Increase your opportunities by 
this tried and proven Refrigeration 
training. Inquiries invited in strict 
confidence. 

—————_— 
NINTH SUCCESSFUL YEAR 


UTILITIES ENGINEERING INSTITUTE 
404 N. Wells St., Chicago, Ill. 
1841 Broadway, New York, N. Y. 
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OF INTEREST TO 


YOU: 


Refrigerating & Power 
Specialties Co. 


380 Brannan Street, San Francisco 
and 


Van D. Clothier 
1015 East 16th Street, Los Angeles 
have been appointed 
ee Coast Distributors of 


EXTEN po 


Sulphur 
Dioxide) 


£5! 


(Virginia 
Methyl 
Chloride) 
By purchasing your refrigerants from 
these authorized distributors, you will 
be sure to receive the genuine EXTRA 
DRY ESOTOO and V-METH-L, and 
obtain the efficiency and satisfaction as- 
sured by their use. 


Virginia Smelting Co. 
West Norfolk, Virginia 


F. A. EUSTIS, Sec’y, 
VIRGINIA SMELTING co., 
131 State St., Boston, Mass. 


Send me the literature I have checked. I 
am interested in receiving any additional liter- 
ature on Electrical Refrigeration you may 
issue from time to time. 


a) rt aren Extra Dry ESOTOO (Liquid Sul- 
Dioxide) 

0 Pelder: . -METH-L (Virginia Methyl! 

oO Folder: 

0 Circular: 


Transferring from large to small 


Physical properties of various 


<>o Ose r—-yp>z 
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Rempe FIN COIL” Company 


Steel - Copper - Aluminum 


State Distributors Wanted 
Liberal Discounts 
340 N. Sacramento Blvd. 
Chicago, Illinois Kedzie 0483 


Methyl Chloride, Freon, Sulphur Dioxide 
and Ammonia 


PIPE COILS and BENDS — IRON and STEEL seamen ages 
SEAMLESS and COPPER TUBING Send for Catalogs, Price List and Samples 








There's No Other Seal CYLINDER SIZES 
Just Like tt | TQ MEET EVERY 
SERVICE NEED 


Ansul Sulphur Dioxide 


Available in 5, 10, 25, 70, 100 and 
150 Ib. cylinders, ton drums and 
tank cars, Every container ana- 
lyzed to assure highest quality. 


} apace unit consists 
A—Gland Plate 


E—Hotary: Seal Assembly Ansul Methyl Chloride 


Rugged, Dependable, Easily Installed, Available i 
Flexible, Long Lived - ong . 15, 40, 60, 90 
Rotary Seal replacement units may be had for the an . cylinders. Low mois- 
following compressors: ture and acid content guaranteed 
Frigidaire King aes ag by analysis of every esatelaer. 


Kelvinator 
Copeland tebach Servel 
General Electric Majestic Wayne 


If your Jobber cannot supply you, write direct to 
* 
ROTARY SEAL CO. 


805 W. MADISON ST.. CHICAGO 


STARR FREEZE 


1/8 to 10-hp. COMPRESSORS 
CONDENSING UNITS 
DOMESTIC REFRIGERATORS 
COMMERCIAL REFRIGERATORS 
AIR COOLERS 
REFRIGERATION SERVICE SUPPLIES 
THE STARR COMPANY 


Write for Advance Richmond, Indiana (Factory) 
1935 Information 222 North Vermont Avenue, Los Angeles, Calif 
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BIND—your copies of 


THE REFRIGERATION SERVICE ENGINEER 
for Future Reference 


ALL COPIES ARE PUNCHED TO FIT THIS BINDER 


5, een 
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— 


EVERY pa 
anectitS at 
SOLUTEL FLaT 


NO 
ING MARGIN 
BIND EQUIRED 


Holds twelve issues—an entire year’s 
supply. No hunting around for lost 
or missing issues. The entire year’s 
edition is always handy. 


Every issue of this magazine will 
have valuable information which you 
will want to retain for future reference. 











Here is a handy, substantial binder 
that permits you to add each copy 
readily as it is received. The binder 
is so constructed that regardless of the 
number of issues, every page lies flat 
and is easily read. 


ad 
in 
With a Thin 


The name of the magazine is attrac- 
tively stamped on the front cover in 
gold. 


Only $100 postpaid 


THE MECHANISM .< 


Sy 


Insert 


Ww — Receptacle for Extra Wires 


It’s simple — here is how it works 


Each issue is locked in place with 
spring wire. It takes only an instant 
to add an issue. 


Reserve supply of 


extra wires for future issues is kept in 
the back-bone of the binder. File your 
copies promptly as received. 


Send Your Remittance of $1.00 to 
THE REFRIGERATION SERVICE ENGINEER 


433 NORTH WALLER AVE. 


CHICAGO, ILL. 























Accurate adjustment, quick 
and_ simple installation 
..... less servicing 


ISIBLE SCALES are standard equipment 

on Minneapolis - Honeywell Refrigeration 
Controls. They eliminate the hit or miss method 
of adjustment, as with ordinary controls, and 
save untold time in service and _ installation. 
Locking devices and mercury switches are other 
features which make the Minneapolis -Honey- 
well lines superior, yet these controls cost no 
more. For performance, economy and durability, 
specify Minneapolis-Honeywell Refrigeration 
Controls. Minneapclis-Honeywell Regulator Co., 
2934 Fourth Ave. So., Minneapolis, Minnesota. 


CONTROL SYSTEMS 


QUALITY CONTROLS COST LESS THAN SE 





